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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No, I don’t think so (see comment)___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __We have a camera hooked to our microscope already can we just take pictures of the screen or take pictures and then show them on a computer screen?

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Maybe, we do use a specific program Visual Minteq but I don’t know if those steps will be in the script.  If they are I can use screen recording software.______ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ____3.1, 3.2, 3.4, 4.7, 4.11, 4.12______________

Authors, please answer this question again with the steps listed here for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__Setting up the media with the PBW and getting the plates ready are the most difficult parts of the protocol because they are unique and have multiple steps.
Authors, please answer this question again with the steps listed here for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___Yes____ If yes, how far apart are the locations? _The locations are in adjacent rooms or adjacent buildings not very far away.  This also depends on what steps you decide to film.____

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below.  Please keep the intro point to less than 2 lines of text as it is shown with the title slide.  Please keep all other points to 2-3 lines of text for each correlating image.  Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to examine alternate contaminant removal processes for production bleed water, evaluating the effects of cupric oxide nanoparticle treatment on production bleed water cytotoxicity using cultured human cells. (Intro)
This is accomplished by first treating production bleed water with cupric oxide nanoparticles, then evaluating the concentration changes of individual elements before and after treatment. (P1)
The second step is to input element concentrations into a chemical equilibrium freeware program that predicts ion speciation, ion activity and saturation indices in order to examine possible mechanisms of element removal. (P2)
Next, concentrated cell culture media is diluted with untreated production bleed water or cupric oxide nanoparticle treated production bleed water in addition to standard cell culture supplements, to prepare test media. (P3)
The final step is to apply untreated production bleed water media and cupric oxide nanoparticle treated production bleed water media to human kidney and liver cells in culture and measure the viability over 5 days. (P4)
Ultimately, the MTT assay demonstrates the removal of arsenic, selenium, vanadium and uranium from production bleed water by cupric oxide nanoparticles is associated with increased viability of human kidney and liver cells. (P5)
Conceptual Narrative:
The overall goal of the following experiment is to __(insert overall goal here; e.g. observe the effect of your treatment on cell migration using wound healing assays)____. (Intro)
This is achieved by (1st step of protocol e.g. adding NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__. (P1)
As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ . (P2)  

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________. (P3)
The results show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__. (P4)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   

[image: image1.png]



B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

Only one statement should be chosen and completed per author
1.1. Author name _Jodi_: This the first study to investigate the effects of removing specific contaminants from a complex mixture using cupric oxide nanoparticles while assessing the changes in cytotoxicity associated with the removal in a cell culture format.  The main advantage of this technique over existing methods is that the environmental sample as it exists in nature is tested alongside the nanoparticles in an inexpensive high-throughput format.   

1.2. Author name __KJ Reddy______: This cupric oxide nanoparticles tested in this study can be applied to other groundwater systems, such as domestic groundwater associated with small communities.  The regeneration of cupric oxide nanoparticles creates less waste and minimize waste disposal problems.
1.3. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.5. Author name _______: Generally, individuals new to this method will struggle because ______________.

1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.

1.7. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   
1.8. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Preparation of CuO Nanoparticles and Treatment of PBW  
2.1. Combine a pure ethanolic solution containing 250 milliliters of 0.2 Molar CuCl2 • 2H2O, 250 milliliters of 0.4 Molar sodium hydroxide, and 5 grams of polyethylene glycol in a round-bottom flask with six millimeter borosilicate glass balls.  
Authors, how should we pronounce “CuCl2 • 2H2O” in the narration? Copper chloride dihydrate
2.2. Place the solution in a modified microwave oven and allow it to react under reflux at ambient air pressure for 10 minutes at 20% power (TEXT overlay:  intervals of 6 s on, 24 s off).  
2.3. Cool the solution to room temperature.  Then, decant into 50 milliliter conical tubes, leaving the glass balls.  
2.4. Centrifuge the solution in the 50 milliliter conical tubes at 1000 x g for 30 minutes.  After decanting, wash the Cupric Oxide Nanoparticles with a sequence of 300 milliliters hot water, 100 milliliters ethanol, and 100 milliliters acetone.
2.5. Dry the Cupric Oxide Nanoparticles to room temperature in the 50 milliliter conical tubes.
2.6. Once dry, scrape the cupric Oxide Nanoparticles out of their tubes into a mortar.  Cover the cupric Oxide Nanoparticles with tin foil and heat them to 110 degrees Celsius in an oven to remove the remaining liquid.  Then, combine nanoparticles into one batch and weigh them. 

2.7. To treat production bleed water, or PBW, with Cupric Oxide Nanoparticles (TEXT overlay:  see text for collection of PBW and production of cupric oxide nanoparticles), add 50 milligrams of the prepared nanoparticles to a 50 milliliter conical tube followed by 50 milliliters of PBW.  Seal the tube and react for 30 minutes on a bench top orbital shaker at 250 rpm.  
2.8. Centrifuge the sample tubes at 250 x g for 30 minutes and then filter the supernatant using a 0.45 micron syringe filter.  Alter the centrifuge speed and time depending on the nanoparticle to ensure the nanoparticles become compact in the centrifuge tube.  
Authors, I referenced the “Preparation of cell culture media using PBW” to the text protocol as this is generally what we do for solution preparation.  Please let me know if you feel it is essential for the video. 
3. Preparation of cell culture media using PBW  

3.1. Dilute untreated PBW and CuO-NP-treated PBW into four test concentrations before mixing with the cell culture media components: 100% (pure PBW + no RO water), 75% (375 mL of PBW + 125 mL RO water), 50% (250 mL of PBW + 250 mL of RO water) or 25% (125 mL of PBW + 375 mL of RO water).  For RO control media use the ISR facility RO water to prepare control solutions using the same protocol as the PBW test media only substitute RO  for PBW.  

3.2. Prepare 250 mL of RO+media, untreated PBW+media and CuO-NP-treated PBW+media concentration by adding 25 ml of concentrated EMEM-10X to 190 ml of the 100% RO and the 100%, 75%, 50% or 25% of the premade untreated or CuO-NP-treated PBW concentrations previously.
3.3. Adjust the pH of each solution to 7.4 with NaOH or HCL.  

3.4. Supplement each concentration of untreated and CuO-NP-treated PBW as well as RO+media with the following standard components: 25ml (10%) fetal bovine serum (FBS), 2.5 ml L-glutamine, 0.55 g NaHCO3 and 1.25 ml Pen/Strep (50 I.U./ml penicillin and 50 µg/ml streptomycin).  

3.5. Adjust the osmolality of each concentration of untreated PBW+media, CuO-NP-treated PBW+media and RO+media to 290-310 mOSM/kg by adding RO water and measure using an osmometer.  

3.6. Filter each solution using a 0.22 (m vacuum filter unit, and store at 4˚C.  

4. Cell Viability
4.1. Prepare a culture of human embryonic kidney cells and human hepatocellular carcinoma cells 2 to 3 days before plating the 96-well plates used in the experiment per manufacturer’s instructions. 
4.2. Remove HEK and HEP cells from their culture dishes using trypsin, centrifuge at 1000 x g for 5 minutes and decant the trypsin.  Add 5 milliliters of phosphate buffered saline, or PBS, and mix cells to obtain a single cell solution.   
4.3. Then, apply 20 microliters of the single cell solution to a hemocytometer to obtain a cell count per milliliter of solution.  Centrifuge the cells again at 1000 x g for 5 minutes and decant the PBS used to rinse the cells.  Add the appropriate amount of EMEM-1X to adjust the concentration of cells to 500 cells per 100 microliters per well.
4.4. Fill the perimeter wells of the plate with 200 microliters of PBS to control for evaporation.  
4.5. Seed cells at a density of 500 cells per well, adding 100 microliters to each well, except for the perimeter wells.   
4.6. Incubate the cells for 24-hours at 37 degrees Celsius allowing them to recover before performing baseline MTT readings of cell density.  
4.7. Perform baseline MTT readings of cell density by removing the seeding media from the first column and adding 100 microliters of MTT (TEX overlay:  5 mg/ml in media) to the wells for one hour.
4.8. After one hour, remove the MTT and add 100 microliters of dimethyl sulfoxide to dissolve the MTT-formazan produced by viable cells.
4.9. Then, read the optical density of the first column at an absorption wavelength of 570 nanometers to obtain a baseline reading.
4.10. Next, warm the test solutions (TEXT Overlay:  see text protocol for preparation of: EMEM-1X, RO, untreated PBW and CuO-NP-treated PBW media solutions) to 37 degrees Celsius in a water bath.
4.11. Remove the seeding media from the rest of the plate and replace with 100 microliters of EMEM-1X, RO+media, untreated PBW+media concentrations or Cupric-Oxide-nanoparticle-treated PBW+media concentrations at one solution per plate.  Incubate the cells in their test concentrations or control solutions for a total of seven days.
4.12. Each day following baseline MTT reading, remove the control and test solutions from the next column of their respective plate and repeat the MTT protocol.
4.13. Repeat the protocol every day for seven days.  Average the OD results for each row and report against time to generate a seven-day growth curve.
4.14. To assess the effect of copper chelation on cell viability in copper-oxide-nanoparticle-treated PBW+media follow the same procedure, except add 100 micromolar of D-penicillamine to control and test solutions before adding the solutions to their respective plates.  Perform data analysis using scientific graphing software. 
5. Results: Changes in element concentrations and cell viability due to CuO-NP treatment.__ Authors: Please fill in the blank to reflect the data presented, for example “Results: Changes in Cortical Activation During Poker Games”.
5.1. CuO-NP treatment removed arsenic, selenium, uranium and vanadium from PBW. LABMEDIA: 52715_Clark_Figure1.jpg
5.2. Speciation modeling results support the analytical results predicting that in PBW: 99% arsenic, 94% selenium and 99% vanadium are present as negative species capable of adsorbing to CuO-NPs. However, only 35.5% of dissolved uranium species are negatively charged, which would limit adsorption of uranium to CuO-NPs.   LABMEDIA: 52715_Clark_Figure2.jpg
5.3. Viability was impaired in a concentration-dependent manner in cells grown in untreated PBW+media, whereas CuO-NP treatment improved cellular viability in both cell lines. LABMEDIA: 52715_Clark_Figure3.psd
5.4. HEK and HEP cellular growth on day five in control media show confluent, well attached, healthy looking cells. LABMEDIA: 52715_Clark_Figure4_no_labels.psd
5.5. HEK and HEP cells grown in untreated PBW+media are less confluent, show detachment and appear rounded or unhealthy.  LABMEDIA: 52715_Clark_Figure5_no_lables.psd
5.6. HEK and HEP cells grown in CuO-NP-treated PBW+media showed improved confluency, attachment and health compared to cells grown in untreated PBW+media. LABMEDIA: 52715_Clark_Figure6_no_labels.psd
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described and please limit the total narration to ~200 words.  Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
6. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
6.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.

6.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.

6.3. Author name ___Jodi_: Following this procedure, other toxicity testing methods such as flow cytometry could be used in order to answer additional questions about mechanistic changes in cytotoxicity of mixtures before and after treatment.
6.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).

6.5. Author name _KJ Reddy__: After watching this video, you should have a good understanding of how to test the effectiveness of CuO-NPs in removal of water contaminants and its effect in cell culture.  However, it is important to remember to monitor copper concentrations in treated water. (restate overall goal of the procedure mention specific steps).

6.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
I don’t have any more media files I can create more in Illustrator if you want them.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
�I’m sorry I checked with the patent department at the school and a few months ago they were ok with filming this but not they say we can’t show the making of the nanoparticles.  We can list the steps in the protocol.  I hope that’s ok.  This manuscript isn’t really about making the nanoparticles it’s about testing their adsorption capacity and toxicity.


�The fact that the solutions we are testing are produced using the actual environmental sample is one of the things that makes this protocol unique.  We need to show how they were made.  I have edited the steps to only show the most important parts and there are parts in the next section that we don’t need to show, that are standard cell culture techniques.
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